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(54) IMAGE CANCEL MIXER CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To cope with plural frequency bands by making an image cancel 
mixer circuit usable even when a difference is generated between conversion gains of a 
frequency converting circuit due to variations of elements, etc. 

SOLUTION: The image cancel mixer circuit is constituted by providing a 90 degree phase shift 
circuit 6 to output a first local oscillation signal el 1 and a second local oscillation signal with a 
phase different from the signal by ell by n x tt* 2, a frequency converting circuit 1 to convert 
frequency of an input signal Si by the signal ell, a frequency converting circuit 22 to similarly 
convert the frequency of the input signal Si by the signal el2, and a phase shift synthetic circuit 
5 to adjust phases of output S1 of the frequency converting circuit 1 and output S2 of the 
frequency converting circuit 2 and to sum the output together. In this case, the image cancel 
mixer circuit is provided with an adder part 3 to add the output S1 of the frequency converting 
circuit 1 to the output S2 of the frequency converting circuit 2, a subtracting part 4 to subtract 
the output S2 from the output S1. Phases of output S3 of the adder part and output S4 of the 
subtracting part are adjusted and summed together by the phase shift synthetic circuit 5. 
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[«** 1 ] IB 1 <D»«*««-»SU«» 1 0>»«»6 
««»Jt «9{£fl3#n X 7i / 2 (n=l, 3, 5, 7, • 
• ;r = i 80S) 1VtT^5*2<DJB«#««#4r 

aa*-rs9offi»taiHi»t, «jsjfc»£*«#**rreji 

J: 9 «tt*aE»i-** 2 0jntt»Xftl§Ilg£ , fflf 

mem <Da«»*»iHi»otH^tBtrffim2^/ajfi»^ 

«|iIK©m*fc«:*P»r-&*Dff«t, 

musss i ©»jft»*iftiaK©tti*j&»6«2co»tt»aEsi 
ess cd £^jf i- s t ft > 

IrlHS&lC^-C, 20 

oiiiiiffl*<ojSj««<ottjA«»-e*>f9, tit, _hiBJB 

2 wJS4t*«*liI»*»feo*p|r«A*«#J4, » 2 coil 

3 ] isjrih i xizm-&m 2 ^ia*<z>w ^ — & 

±!E»«-&aiHlB^»ffi«l«EftSr pTSEfc L < li«J»-f -5 30 
Iff5Ril4] M^^3f^cO^^-v?^r^>"ir/U^ * 

S«*J: DffiffisftSn X «/2i*nT>^S*2^»»JSS 40 
«#S:tHA-*-6 9 OflE»»lHlKt, ITS l ^ttMttftXMl 

1 fOMSftXftlelfe^, JR2<o»««»3C*«*«r«rlE 

^*nu»i: . me* 1 <0*«»»«*«^RtwwrtE* 2 
AirKffi2<onttftK*iH]K^tti 



t , hublI^ 1 o*D*»offl* £ «Jf a»<&H* SrffittW 
fiUJPjSU 2>>0, fiuffi*2^D33S|5<7)m*^«3S«fl5^ 

d£l°IKa9fim£Bc«r "TSt) b< J49l#i-SffitB«MEIel 
IS <t SrAflWS r <t ZteWLk-i-ZJ * * * 

_blE* 1 w«jK»3E*lHlBttJ^XJiffi 2 (OMKftXIMil 

<:k tut, ±ffi#«Htt*aE*0tta*&<Bas 

[0 0 0 1] 

/l^^ ^1MhJE&"C&> f9 , GSM (Global System fo 

r Mobile Communication) , E G S M (Extra System f 
or Mobile Communication) ^ DCS (Digital Communi 
cation System) 1 8 0 0, PCS (Personal Communic 
ation Service) 1 9 0 0^(Df^ i? 9 frjj^&fflftfa 

[0 0 0 2] 

@BTfc5, LT(i«BHnB5 2- 1 3 2 7 1 0 

[0 0 0 3] \$$k<D>( * — i^^r^ Vir/U5: i^^gScoft 

35 2 6DnttftXtftHIK 2 £ , 9 0/^^+00^6^, 
»*B-&rtlH]B5«r«|Ar*BfiK*ix5 0 %\<nm$fikWSk 

i *r*ieoJ»«*««#e 1 l i ^^"T 5 n k ic J: 9 
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S i Sr«2<OJH»*fBfS#e 1 2 t Iftg-r 3 r 4: Id J: 9 

[0004] 9 o«»tiiEiK6ti, m®.m*2m^-tz 

2m&m&6 2 £JS«ISS:2#eE>l di"* l/2#H» 

^■co l^lCLt, *1 (7)^«{flt^e 1 l&t>**2 

e 1 1 £»2<0J»3MSS«#e 1 2 £11, ffitt^nXn 
/2 (n= K 3, 5, 7, • • • , 8 0ft) f 

[0005] »ta-&*H]B5tt, ^*Bf§5 i tbmms 
2t^fc*6. *i<B«tt*£*imttl<DU;fis l i* 

a*£h, mi nmmxKmmmi <om?js \h%2<n 

««»aC»|HlK2©ffl*0{a:«Sr»ffi»5 lt-IIlf: 
An3fSl5 5 2T^L»T 3*^W*Sixao 
[0 0 0 6] ±15^^— v^^-V^-fe^^ ^l^lHlK^ib^ 
( e s + e i ) X e 1 1 
= ( E s X s i n co s • t + I: 
X(ElXsino)l-t) 
= (Es - El) /2 

X {cos (col— cos) • t — 

+ (E i -El) /2 

X {cos (col— coi) • t - 



Jjas«ria7©^<^ h/uglSrfflv^-Cifti^-rSo 12 7 (a) 

td^-c, co s ©u»ft*«©flts i o^yjgHf 

^fiK^Sr^i"^^ h/HS, co i |±JB l 

[ooo7] mi <Dfflmm&&®& 1 s 1 ± 

S l *r**W*c»*-ettTlc^-r. S 
10 i ©*fittriMfre s £ 

es=EsXs incos ■ t 
»««£*3C»ft#S i <D4*-i?tfL&e i * 
e i = E i X s intoi • t 

ffi i (omxatws ^ e i i * 

e 1 1 = E 1 X s i n oj 1 • t 

t-rzt, WLm&m&mt^s hi, *i< 



X s i n co i • t ) 



cos ( co 1 + co s ) *t} 

cos (col+coi) • t } ( 1 ) 



(co 1 + co s) RXf ( co 1 ~f~ cu i ) iCOl^T 
( e s + e i ) X e 1 1 
= ( (E s • E 1 ) /2) X c o s 
+ ( (Ei - El) / 2) Xco 
= ( (Es *E1) / 2) Xcos 
+ ( (Ei - El) /2) Xco 
(^^ ( co 1 — oj s ) =coi f s 1 ^ (col— coi) 
= co i f i 1 -CfcSo ) £ft 0 , 0 7 (b) (C/Tfr^ 

co i f sit ^«-»*S««»S»*tL^*l CO 

^^t — v?cfJ|R|JHS*a> i f i 1 tf*l^ffiffiT'ffi^ £*t5 0 
[0 0 0 8] — * 2 CDJiS£»22tfelEl& 2 COfii^ S 2 
(e s + e i ) X e 1 2 
— (EsXs i n co s • t + E i X 
X(ElXsin(a>l-t + n 
= (E s -El) /2 

x{sin (col— cos) • t 4- 
- (E i -El) /2 
X {sin ( tu 1 - oj i ) • 



( co 1 — co s ) * t 

s ( co 1 — co i ) • t 

co i f s 1 • t 

s co i f i 1 • t (2) 

fit, s i tm2<Dm^mm^e 1 2 

(col+7r/2, n = A(DWi&) T«iR8tfEift£ 
ttT*5l9, * 2 (0 

e 1 2£r 

e 1 2 = E 1 X s in (col • t + tt/2) 

s incoi * t) 
/2) ) 



[0 0 0 9] 



(e s + e i ) X e 1 2 
= (Es-ED/2 

X (sin (col— cos) • t ) 



n (co 1 + co s ) • t } 

sin (col+coi) • t ) 

LX®im^Z><DX\ Mftft (col+cos) ^ (col + 

coi) izn^xtem^^xn^zz t&x% z<dx\ 
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-((Ei'El)/2) x (sin 
= ( (E s • E 1 ) /2) X c o s co i 
+ ( (Ei - El) / 2) Xcosoj 
(&:io, (col— cos) t^/2 = oj i f s 2, (to 1 
-a) i) -7i/2 = w i f i 2 £i~5 0 ) 

[ooio] -tzts 

co i f s 2 = co i f s 1 4- 

oj i f i 2 = oj i f i 1 — n / 2 

ktt*). mv (c) «c*-TJ:5^*a«*3fts»tt**» 

^Htzm2<D^m^mmmmm^cj \ f s 2^, 10 

twifi 2l*iS!ffiffii:ftO, »l<B*H*liflJ»iK»« 
foi f s lXtM s**lfflftfS-*a) i f i l£(29 
oM^^^H^^^^c co i f s 

2, co i f i 2, wi f si, coifil <Dj^% £\±, 

[ooii]87 (b) (^-t-ai^ftafnastScfs 

»qj i f s 1 Rt**l v*+W*«#cu i f i 1 

{f^GMBSr* [17 (d) (c^i-J: 9ic^ffi^5 l tr+ 
^/2lf;f, 0 7 (c) iC^-tXolZ^ m2<D%>W.cp 20 
WH*»«*u> i f s 2^t/^2(D^y-v ; ^^jl^m 
ff^-co i f i 2 aSi^tJ 5 ® 2co-f 

[0 0 12] Lt5>L^^ [H6lc^Lfc, «£^>T^ 
SHUKi i:IB2^ffl«t»«SJftlHlK2tt. I§«\ 3Cift*iJ» 
Ia]B*«J«Lrt^5*^<Otf&o*fii£^2o^HSe 

^f^^^^A,r^rHiJ^^»ffi^ 1 7*ctu**tt-cL 
[001 3] m?!H, s$wmis«tii, gee <* nan 

ZtiX&V, WMm^&G 0 OMh ztti&X 

^iSWMH^Ji s ±IO\ flJJlf if <0 40 

H]BKJ:0, 3EK11. 5Ghzf, 1. 9GhzM<?) 

tt\z 1 ^xm^m^m^m^mmm^mi,, 

^Lfc^lLS I £i£Ht-rS±T\ SSt^miHl 
[0 0 1 4] 0fl<t It, H9^20(©jaft»«r«^»Jt 

©7a7;My hV* — v^^ir/i^ ^IMfilBfi, 2 50 
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( co 1 co i ) • t ) 
f s 2 • t 
i f i 2 • t 

^ f 1 ^nttftKttEiR 1 - k 2 ^nttftx«i§] 

^»lElK2-2 > 9 0S^W6, ^1S#i£Ie1&5& 
[0015] ® 1 6Q^&ft^»lHlK 1 i±, 1 frh 

mmm^e 1 1 tmn-r^ztizx lt« 
^si-iwjtSo gi2(o^«t»^»iiiK2^ as 

1 0»JB***lft«-»S i 1 Sr^2c0^a5^ftft-^-e 1 

2 fc*JM-5w£fcJ: 9 H«»«*Lr<f-*S 2 - l i 

[0016] ^3 <DHSt»2ESliniK 1 - 2 12, fft^-T 4 
^6A*Sixfc»2 0»H**aE»«#S i 2£S&1£> 
e 1 1 ^»jr-r6rt^J:9Hjfi*aE*L 

rfs#s 1 - 2 * u-cui^-fSo jB4oHa»«*iiiK 

2 - 2 11, 3$ 2 <^«i^2K»^«Mt-^ S2^f2 (OmUft 
mm-Pre 1 2 ctSStSr il£±gHft»3E»LT«# 

5 2 - 2 £ LtlJiM^c 

[0 0 17] 9 oa»ffiEIK6li, ««»Sr2fS^-f6 
2 iBfff IhIK 6 2 chll^m^2^^1 tC-TS 1/2^5 

6 AA*n^a*«ffl*fifs#ai 1 

IX, ft 1 GD^!FP3gfB{B# e 1 1 2&tf!fS2CO^«&3S{fff 
1 2&lttt}-rZ> Q m 1 <B»SW6S«*£ e 11S2 
O^ffl^BSff ^ e 1 2t(i, ffiffia* n X 71 / 2 ( n = 
1, 3. 5, 7, • • 7r=18 0Jffi) fntl/^c 

[0018] »tB^j*lB]K 5 (i, Si oJHftftXfMElie 
l - l £*2<D»»R£*I§IR2- l ©ffl*i:«rfflffi«l 
■EUlO*U KtSOMttftftftlBllSl -2 km 4 (Dm®. 

mmtemffi 2-2 coa**<fttH««E l*p»-ts 0 

[001 9 ] co/^iSS^teicom^-co A* S i 1 Srffl 
1 ^j^«t»3E«iiniK 1 &tflS 2 
©H«««MMpIiS2Sr»f^S-&S*s, i3(DM»M 
IhIK 1 - 2 RTfifS 4 CDii jfif«[H]^ 2-2 ^^"7 ^ii: 
So ffc>J, ^2cDji^m^ : «^jf WAAS i 2^» 

JB4<0«StftaE*lH]tt2- 2Srftf^*i3:-63ftS, fR 1 coj^I 
ttftKHUilK 1 ^t>'m 2 (OM&ftXatelft 2 S-fr 

[0 0 2 0] ffi^fa7;w^> K-T 

»a?«iEi8S^2o^«^*s^-e, #fEi-sjaijft«*« 

[0 0 2 1 ] 
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[*WjW**LJ: b fci-SKJH] ta6*M(c& 
[0 0 2 2] 

( n = 1 , 3, 5 N 7, • • • , 7T=180S) "f tbT 10 

»a£»1-5JKl0Hift*aC»lHlttt, AtrtBttHttftXtt 
»#«nWfESS 2 cDJB«86««4§-lc J: 9 £55 

2<0H«s«*mtt£, ffieffii<a/a&ftXftiaB0tti 

S*lMHlBlw*3^-t, ButSfn eo«»*K*EIB<oa* 
£ HijfefB 2 ©»tt»ae»lHlB©ffl* £ **i»1-3iraJM» 

BB^Hi*S:«ff+*«»»^ ^r<fra^. -t LT, ifufE 

[0023] ±tmmmmmm<Dit^ 

SB l oJlg£^^0B^^®jai^<Di$ffl{|!j<DtU 
BT*&>5 0 

[0 0 2 4] It, #3SW4. ±K»fi-&l4lHlB<B# 

[0 0 2 5] Mfd, ^Wl, ±Kffi*B«ISElHlBtt, _b 
fE!B l 0«ttttX»leIBOHttRIE»PJ»i:±flE*2(D 

ft*: "HE h L < tt^0»i-5>r * — >ir/i- ^ ^ -tMU 

B"C*>5 0 40 

[0 0 2 6 ] SB l <oj»aHg|HfB#2lt^ 

ttm <0 »»*««-» J: UffiffijflSn x ./2ftiti^ 
*2 0»as*««-§-SrfflAi-S 9 0££^ffllBlB£. Il 

mmm^mmm i ^»««*«#i-<t o h«*8e«w- 

6*2<0B*ft«»lslB4:, HtjfdSB l 

mm i onttfkxiAiiiBouA t mz&mm»mmm so 



HWRMWilB^W^ 

B<t> K»ffi*jaimB«WfflBI«E»*RraEtL<rt:«)« 
^iNHiB-cfcSo 

[0027] it, i xfiSS 2 Ojgj 

ffi»^«l3BW*^b^«»SPA^{f^i, KJBiXtt 
2 ^Jl«»^Jfe0B^^U^cO®tB{|iJcOf:U^im-^T' 
*>«9, ^LT, ±E*aHSKft«*lH]BA^O«2<0*n 

-tr/us; ^1MeIB-e«>5o 
[0 0 2 8] 

ls]B^*«4:»W'i-5. 

[0 0 2 9] m 1 <T>'M1fo?>KmA^frZ>4 * — 
■feyu^^lMHlBtt, 85 i ^»**aE*lllB l ^ > ^2co 
HSftaeAlBlB 2 ^ . *D*«3i:, ^»^15 4<t. fi^^ 
^[h]B5^, 9 0ffi»«lflIB6Sr«A-C«fiSSix*o JB 
l oMttftXlfllllB l (i, «H=-T l^bA^StifcKH 
RtWffS i Sr* 1 <D«««S«* e 1 1 ^^S-f 
Swi«Cj:9JW«»«*LT«-S-S lSra^-TSo ^2 

Rffl*«ft»e l 2i*ffi-5wi^J:i9HiBt»3C»L 
TfS#S 2^,4i^^^ 0 
[0 0 3 0] 9 0S»ffiHJB6ti, J^StafcSr 2fS(w-TS 

2 itfginiB e 2 k mmm* 2^imi/2 ^>ji^ 

^-wl^StCLT, « 1 O^ffi^gft ft » e 1 

^»8B«««*e 1 2*a^-rs 0 sb i 

el 1^12 e 1 2 <ir fi, n X tc 

/2 ( n = 1 , 3, 5, 7, • • • , tt = 18 0S) f 

[0 0 3 1] »D»IH5 3 (4, IB 1 <Z)«ftft£SllBlB 1 Ofcij 

jjsi km2 <nmmkw&m& 2 s 2 ^ srjp* l 

rm^s 3 4: Lt^tSo «IWB4tt, ^lcojf^iJc 

msmm (omtjs 1 fc»2©Htt«aB»iHiB2<offl* 

s 2oo5*?<o— ^p)i*$:S.SirfflAs 3 ^ l t ffl 

[0 0 3 2] ffiffl^JclHlB 5 (4, ffifflS 5 1 k ))m%* 5 

2^^-urjo^, an*«3(ow*s 3 kU»ti4<omt) 
s 4 fc«r(Scta»iaLr»i»+s. 
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[0 0 3 3] zaiMffi^mmzfrfrZ^ v^^V-tr 
<7)««j»^»lHli« 1 4: 2 (D«iKftS»lHlK 2 <0 2 OCO 

■«***lEllS^A**ix5. ftloMttftKftleltti 
^A*S*tfc«#S i (4, l OAffiXIKflt e l l 

2 05JBa«IE»lElK2iCA*Sixfc«-§-S i (4, §S2cD 
»«BB»I*e l 2[^J:f9^PH r ]Jgl^{-pJ^^$^ 
<5 0 10 
[0 0 3 4] f£ 1 (OMIStft^lfelHlK 1 ^m^J S 1 fid 2 

(b) <7V<* h/HUCl, H«««*lH]K 2 <©m* S 2 tt 

m2 (c) ©^<^ h/naic^-fffifflB8«*w*s. 
s s i 

»T*fc«9, oj i ti&JHttftXJfefS-^S i IC***!,*^* 
-^ttSFW-^Mftftrt^fc^L-CV^c £?c, co i f s 
l^i f s 2(4»i <DJBjK«**|H]ISXtt»2 0H«E 

»if iliaif i 2**351 (Dj^fe»^jfelHl^Xfi^ 20 
2 <o«jBt«*»lHlBotH*ro 5 *><*m ^ - isftom&m 

jk o^ttt, xm.w ^tzh<Dtmcxfoz> 0 

[0 0 3 5] 2^<Dmfo$fcm&m%k 1 , 2©Hi*Sl, 
S2Wfl# (112 (b) , (c) ) SrSPjfSB 3 

»4-ciini*ftu *njs«m*«*s 3&a«ffeBm^« 

(4, i2 (b) ' £ft*o M^tt^ff^S 4(7) 

HHi, H2 (d2) (AjlSMfctK IU2 (b) ' £[112 

( c ) ' \z.^n ^m%m^mmwL^<o\tmm\^ u 
- e) , 1^2 (b) ' km 2 (c) ' t^is»tsw>r^ — 

[0 0 3 6] *rCT\ <4t0^5 lienor, IH 2 

(b) ' r^(ts»j|[mm*«#s 3©fta*w««« 

bL, 112 (c) ' «Ci3«t6»J|Etta*«*S4<Z5#ffl 

2 (d 3^1- J; 5i-*D3Si-Si, I12 (e) {CTjk-tX 40 

[0 0 3 7 ] H2 fB i oj^iKI»^*lHlK U»2 

(7)/l^^^S^2^^^IJt#^^^oT^60iJ(lO^ 
[0 0 3 8] * fc, [11 &t/l3 2 T*i4, m 1 ^JBSBfSfl" 
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*-i?mF?iiz / jykxmm'tz><DX\ mi<ommm^ 

i <BtH*a*e>«3Miu ^a>A*Ktt:, !B i cojtm 
iic^miH]^ l oJ6ttffl*(OiSfrti«offl*«*«rA* U 
IB 2 ^«StSc3SlftlHlK 2 ri»e>oAn*SfS 3 ^cDA^li, 

[0 0 3 9] ia3*ffll^r/*5BW<OJB2cr>ltll6^®1« 
[0 0 4 0] ffifSMSnS 7 ti, »1 <7D«jKft^lj|(nlK 1 

*<ajsia£i:-c\ *K©»*fkjEtiMHiBiatj«jB2©» 

MjfiftSEIIIlHlK l ^tH^ s l Rt/gj 2 co^ft»2E«HU» 

2coai^s 2^*3ttsae«i5pj»srjii«L, $y®s*i-s 

[oo4i] fc*3 % r<o|giisa>»j»(ORW-ef4, ^jdJSSR 
3<offl*fB-»S 3<7)ffl1fllHBE«:fT*o-Ct^S*s,' 
^ffi»5 lT*ffiffi*«ftS-ltS^(4JDi(«3 0ttJ*fS 
#S 3 0*."CfT5^SS(±4:<, *UlfaB3, i»4^^ 

[0 0 4 2] H4*:fflt^ **W©!B3<o3l*<o»ffl 
JBi<o«tt»3S«EI&i ^fflM8cftX«llB]Rg 

2^ ^1 C0?JD*ei5 3 * , 4 £ . ffiffi^dligB 

5, 9 0flr»ttlfiIK6 £, ft 2 0M&ftXft(HlK 8 £ , 

m2<oimi%9 k&ffi*-xmf&tstiz>o 
[0043] sBi (Dm$i%zm&\°) t & 1 1±, ks^t i *»e> 

Mffe i i t*8t5: fc^ct9jaiSt»«*Lra 
j]Si k{.xmjj-tz> 0 »2<oj9lttScK|ft|p]K8^ ttl 
?-T 4 & Stife* 2 OttHififtCMf S i 2£r 
SBlO»»*if«-»e 1 l fcRME-r-SwirJciUWttft 

s§2[4. «ittjattft3E«im-&s i i^^^2co«/^igd 

R3E««#S i 2 4rflS 2 e 1 2i:i»t 
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[0 0 4 4] 9 0A&fBIIIft6tt* JgJfe£fr£2ftBCt-6 
2ilf£[H]B6 2 kmmm&2ft<D~L l:t5 1 / 2#J12s 

i ^itat, ^ i (Dm^mmm^-e i i &t*m2 
(Dm^mm^e 1 2£m^-f3 0 m 1 <om{53giHf ^- 

e 1 1 i:^2CO^aS^tgff^e 1 2^(1, &t0# n x n 
/2 (n = 1 , 3, 5, 7, • • • , ^=1 80f) f 

[0045] mi (Dumift 3d mi com^nm^^ 

1 s 1 t ^mmm^M^m 2 (Dftti S2t&m 10 
six, uj^is 3 ^aj^-r^o m2cnmnn9iL w,2 

0H«t*«SllElK8^ffi*S 1 • £*fflffl»«3E*lElB 

[0 0 4 6] «MS 4 fl ^1 (Djsmm^&lBim 1 *>tt! 
1 X\*&2<Dmi6i&m&\B\V8 8<DMt)S 1 ' 

[0047] ffiti-frdiiHiB 5(i mi ^*d»«p 3 <omt> 

S3X(ii2^JPl^9(Z)th^S3' t»J(»4©ffi* 
S 4 £ Srffiffi MS U JnIS Ltffi* S o Sratfrt" So 20 
[0 0 4 8] SB i ©HttStW*o«-?-s i 1 <£>A^£J1 

Ig8^7$t5 0 ^2C0lij^^% v cOff-^S i 2 OA 

»*jcf±, »2^>jigttftKtftiB]B8 

fc*fflHft*«*lHlB2 4r»f^*-frS*s, 

2 Lfc»tt t p cmtitx-tb v s mmwMnm 2tm 

$&X&>£> 0 30 

[0 0 4 9] S&l W^fiS^lftlHlBl fc«2<BJS8t»* 

JftliIB8 0 2ooja«ft*SMHlB*i, ^tb-en^Hifi* 

««-o*s f k s ttr ^ s <?>t\ A 4 o 

i"J;3lc, -o<J5H«*«r«^W#2o^Ha»K»|Hl 

BSriitt^o Ltf>u ^<Dmm<Dwmx\^ ^mm 

ttftSMjllHlB2*r*fflLrv^5co-c, MttftKlftlllBSr 
7^X1^:^^, 2o^St»«tt(C*f/SL)t 

[0 0 5 0] 0 5£^U>T, *&m<D%s4<nmi&<oj&m 
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H !R 1 <ommimiA®tt 1 £ . *fl!JS«*«SHaIB2 
»l GOJnftgp 3 fc , ttffffi 4 £ , fitfB-friSlElB 5 
9 0ffi»tBlHlB6 »«7^ m2c7)/l^ 
ttXMdlS 8 - l t . m 3 oMI&lfr^&lHlB 8 - 2 <J: , 
AS 2 winJSSP 9 - 1 t s f3 <dMW a 9 - 2 * ^ffi^r 

6 3 SSUtMn L T V > 6 C 4: rt> b , HttftKlftlHlB 
[0 0 5 1 ] r^J;?^ 2l«K±©i»»ff«©^ 

/u5^*lHlBilRl«Jc, *fliH«ft3ESIlHlB2Sr«fflL 
T^5gdT\ H»««*li]B(Oft<Z5illJp*^ft<i-sr: 
taspFflEfcftlK (ft5»tt«W«(0»+i) 

[0 0 5 2] ft^S, ^11 (DHJg^jT^Kii^fci A 
[0 0 5 3] 

[Hi] «P|(7)^ 1 ^ - v?^f 

[i2] mi <nmm<nmm<D4 t—v^^^^t ?v 

[111 3] **W<0»2O^lt©®«*c*^-5>f t«— 
[14] ^f|^^ 3 ^M^l^^^-Y v?* 
[0 5] *«W©*4 WSt*<0««*C3&^S^ ^-v^^r 
[0 6] fjt*<Z>^7«— vir;u^^iflH]Bco^^ 

[07] K3|50^p<— v^dr-^^ir/U^^iMHlB^Kjf^^ 
»Bt518l^^ h^0 o 

[08] ^*co^^— ^^-y^iryu^^-b-lHlB^Wf^^r 
KWi-sgS2<o^ h^Ho 

[0 9] ^fary^y ^-^t^t/i/; ^ 

1 mi oMttftKlftlilBS 
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2 m2<om&maim» mmmnum 

3 ImM^ 

5 

5 1 

5 2 £p|?Si$ 

6 9 0S^tBlH]^ 

6i \/2&mm 

6 2 2 jBfftJB 

7 tetanias 



8 SB2(OMttfRX«li]B 

9 fg 2 (O^D^^P 

Si 9S l <DMftftKSIlB]K^UA 
s 2 ?B 2 <0«tt*K*@fca>fcH;*> 
S 3 anSffitH* 
S 4 MJffflSfcH* 

s i i m\<Dmmam*tL<ote*!r 

S i 2 g2 0MttttttF*0flr» 

eii mi (omtmmm^ 

e 1 2 £ 2 
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